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TITLE 

SYSTEM AND METH OD FOR COMMUNICATION CONNECTION VIA 
HETEROGENEOUS NETWORKS 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to data transmission, 
and more particularly, to a method and system for 
communication connection via heterogeneous networks, such 
as Ethernet and wireless local area network (WLAN) . 
Description of the Related Art 

A network is a communication system that links two 
or more computers and peripheral devices, and allows 
users to access resources on other computers and exchange 
messages with other users. A network allows users to 
15 share resources on their own systems with other network 

users and to access information on centrally located 
systems or systems that are located at remote offices. 
Currently, two types of networks, such as local area 
networks (LANs) and wireless local area networks (WLANs) 
are integrated for data communication via both wired and 
wireless mediums. 

Advances in WLAN technology have led to the 
emergence of publicly accessible WLANs (e.g., "hot 
spots") at airports, cafes, libraries and other public 
facilities. The WLAN uses radio frequency transmission 
to communicate between roaming mobile terminals and 
access points (or base stations) . A WLAN is a type of 
local area network employing high-frequency radio waves 
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rather than wires to communicate between mobile 
terminals- In a WLAN, an access point is a station that 
transmits and receives data, referred to as a 
transceiver. Fig. 1 is a diagram of the system 
5 architecture of a conventional WLAN. A mobile terminal 

400 communicates with mobile terminals 410, 420, 430 and 
440 via an access point (AP) 405 using wireless packets. 

A LAN is a network located in a relatively small 
physical area, such as a building, in which computers and 

10 other network devices are linked, usually via a wire- 

based cabling scheme. A LAN typically includes numerous 
significant network devices, such as switches, routers, 
access points and the like, to transmit information from 
a source device to one or more destination devices. 

15 Thus, a need exists for a system and method for 

communication connection via heterogeneous networks, such 
as Ethernet and WLAN. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
20 to provide a system and method for communication 

connection via heterogeneous networks, such as Ethernet 
and wireless local area network (WLAN) . 

According to the invention, a wireless network 
comprises multiple wireless bridges individually 
25 associated with at least one electronic device. The 

wireless bridge comprises an extended bridge, an inter- 
building bridge or a repeater. 

A method for communication connection in wireless 
network performs the following process. A first 
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electronic device transmits a first data packet to a 
first wireless bridge. The first data packet comprises a 
source address for a first identity corresponding to the 
first electronic device, and a destination address for a 
5 second electronic device corresponding to a second 

electronic device. The first wireless bridge attaches a 
first tunnel header to the first data packet to form a 
first wireless data packet, and transmits the first 
wireless data packet via the wireless network, 
10 Preferably, the first wireless bridge transmits the first 

wireless data packet via the wireless network by a 
broadcast method, A wireless bridge other than the first 
wireless bridge receives the broadcasted wireless data 
packet, and stores the association relationship between 
15 the first electronic device and the first wireless bridge 

according to the first identity and the third identity. 
The first tunnel header comprises a third identity 
corresponding to the first wireless bridge. The first 
tunnel header further comprises a receiving address for 
20 the broadcast method, and a protocol type. The protocol 

type preferably comprises a constant "0x5628". A second 
wireless bridge receives the first wireless data packet 
via the wireless network, removing the first tunnel 
header therefrom to acquire a second data packet, stores 
25 an association relationship between the first electronic 

device and the first wireless bridge, and transmits the 
second data packet to the second electronic device. The 
second electronic device receives the second data packet, 
respectively employs the first identity and the second 
identity as a destination address and a source address, 
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and transmits data to the first electronic device. The 
first electronic device and the second electronic device 
establish communication connection with each other. The 
second electronic device transmits a third data packet to 
5 the second wireless bridge. The third data packet 

comprises the first identity as a destination address, 
and the second identity as a source address. The second 
wireless bridge attaches a second tunnel header to the 
.third data packet to form a second wireless data packet 
10 according to the stored association relationship. The 

second tunnel header comprises a receiving address for 
the third identity, and a temporary transmitting address 
for a fourth identity corresponding to the second 
wireless bridge and the protocol type. The first 
15 wireless bridge receives the second wireless data packet, 

removes the second tunnel header to acquire a fourth data 
packet, and stores an association relationship between 
the second wireless bridge and the second electronic 
device. The first electronic device receives the fourth 
20 data packet. 

A system for communication connection in the 
wireless network comprises a first electronic device, a 
first wireless bridge, at least one second wireless 
bridge and at least one second electronic device. The 
25 first electronic device located in the wireless network 

transmits a packet. The packet comprises a first 
identity corresponding to the second electronic device, 
and is ignored by any electronic device other than the 
second electronic device. The first wireless bridge 
30 corresponding to the first electronic device receives the 
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packet, attaches a tunnel header thereto, forming a 
wireless data packet for broadcast. The tunnel header 
comprises a receiving address for a broadcast method, and 
a protocol type. The protocol type preferably comprises 
5 a constant xx 0x5628" . The second wireless bridge located 

in the wireless network receives the wireless data packet 
from the first wireless bridge, removes the tunnel header 
therefrom to acquire the packet. The second electronic 
device corresponding to the second wireless bridge 
10 receives the packet from the second wireless bridge. 

Another method for communication connection in the 
wireless network comprises the following process. A 
first electronic device transmits a packet to a first 
wireless bridge. The packet comprises a first identity 
15 corresponding to the first electronic device. The first 

wireless bridge attaches a tunnel header to the packet to 
form a wireless data packet. The tunnel header comprises 
a second identity corresponding to the first wireless 
bridge, a receiving address for a broadcast method, and a 
20 protocol type. The protocol type preferably comprises a 

constant Nx 0x5628". The first wireless bridge broadcasts 
the wireless data packet to a second wireless bridge via 
the wireless network. The second wireless bridge stores 
an association relationship between the first wireless 
55 bridge and the first electronic device according to the 

first identity and the second identity. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention can be more fully understood 
by reading the subsequent detailed description and 
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examples with references made to the accompanying 
drawings , wherein : 

Fig. 1 is a diagram of the system architecture of a 
conventional WLAN; 

Fig. 2 is a flowchart of an exemplary wireless 
communication connection process according to . the 
invention; 

Fig. 3 is a diagram illustrating an exemplary data 
packet; 

Fig. 4 is a diagram illustrating an exemplary first 
wireless data packet; 

Fig. 5 is a diagram illustrating an exemplary second 
wireless data packet; 

Fig. 6 is a system architecture diagram for 
15 communication connection via heterogeneous networks 

according to the first and second embodiments of the 
invention; 

Fig. 7 is a system architecture- diagram for 
communication connection via heterogeneous networks 
according to a third embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 
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Fig. 2 is a flowchart of an exemplary communication 
connection process according to the invention. The 
method is utilized in a wireless network environment 
25 comprising a first wireless bridge, a second wireless 

bridge and a third wireless bridge. A first computer, a 
second computer and a third computer respectively connect 
to the first wireless bridge, the second wireless bridge 
and the third wireless bridge via wired Ethernet. The 
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first wireless bridge, the second wireless bridge and the 
third wireless bridge transmit data via both high- 
frequency radio waves and wires. The wireless bridge may 
be an extended bridge, an inter-building bridge or a 
5 repeater . 

Fig. 3 is a diagram illustrating an exemplary data 
packet. In step S10, the first computer transmits a 
first data packet 50 to the first wireless bridge. The 
first data packet 50 includes a destination address (DA) 
10 52 for s media access control (MAC) address of the second 

computer, a source address (SA) 54 for a MAC address of 
the first computer, a communication type 56 and data 58. 
The MAC address is the unique hexadecimal serial number 
assigned to each Ethernet network device to identify the 
15 first computer or the second computer on the network. 

With Ethernet devices, this address is permanently set at 
the time of manufacture. 

Fig. 4 is a diagram illustrating an exemplary first 
wireless data packet. In step S12, the first wireless 
20 bridge receives the first data packet 50 and attaches a 

first tunnel header 60 thereto, The first tunnel header 
60 comprises a receiving address (RA) 62, a temporary 
transmission address (TA) 64 for a MAC address of the 
first wireless bridge and a packet type 66 comprising a 
25 constant ^0x5628" indicating that the first data packet 

50 is transmitted via Ethernet. Because the first 
wireless bridge does not know which wireless bridge the 
second computer is connected to, the RA field stores 
broadcast addresses for the second wireless bridge and 
the third wireless bridge. The first wireless bridge 
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subsequently transmits the first wireless data packet 
including both the first tunnel header 60 and the first 
data packet 50 to the second wireless bridge and the 
third wireless bridge. 

In step S14, the second and third wireless bridges 
receive the first wireless data packet, remove the first 
tunnel header 60 therefrom and store association 
information regarding the first computer transmits and 
receives data via the first wireless bridge. The second 
wireless bridge broadcasts the first data packet 50 to 
the second computer and the third wireless bridge 
broadcasts the first data packet 50 to the third 
computer. The third computer ignores the first data 
packet 50 because the DA therein does not correspond to 
15 itself. Fig. 5 is a diagram illustrating an exemplary 

second wireless data packet. Alternatively, the second 
computer receives the first data packet 50 and replies to 
the second wireless bridge with a second data packet 80. 
The second data packet 80 includes a destination address 
(DA) 82 for a MAC address of the first computer, a source 
address (SA) 84 for a MAC address of the second computer, 
a communication type 86 and reply data 88. 

In step si 6, the second wireless bridge receives 
the second data packet 80 from the second computer and 
attaches a second tunnel header 70 thereto to generate 
the second wireless data packet. The second tunnel 
header 70 comprises a RA 72 for the MAC address of the 
first wireless bridge corresponding to the stored 
association information, a TA 74 for a MAC address of the 
second wireless bridge and a packet type 76 comprising a 
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constant "0x5628" indicating that the second data packet 
80 is transmitted via Ethernet. The second wireless 
bridge transmits the second wireless data packet to the 
first wireless bridge according to the TA 74. 
5 In step S18, the first wireless bridge receives the 

second wireless data packet, removes the second tunnel 
header 70 therefrom and stores association relationship 
information indicating the second computer is 
transmitting and receiving data via the second wireless 
10 bridge. The first wireless bridge broadcasts the second 

data packet 80 to the first computer. 

Fig. 6 is a diagram of the system architecture 
communication connection via heterogeneous networks 
according to the first two embodiments of the invention. 
15 The system architecture includes a first wireless bridge 

105, a second wireless bridge 115 and a third wireless 
bridge 125, computers 100 and 101 connect to the first 
wireless bridge 105 via wired Ethernet, computers 110 and 
111 connect to the second wireless bridge 115 via wired 
20 Ethernet, and a computer 120 connects to the third 

wireless bridge 125 via wired Ethernet. 

The first embodiment illustrates a scenario wherein 
the computer 100 transmits data to the computer 110 via 
both wireless LAN and wired Ethernet using a broadcasting 
25 mechanism. 

The computer 100 transmits the first data packet 50 
to the wireless bridge 105. The first data packet 50 
includes a destination address (DA) 52 for a MAC address 
of the computer 110, a source address (SA) 54 for a MAC 
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address of the computer 100, a communication type 56 and 
data 58. 

The wireless bridge 105 receives the first data 
packet 50 and attaches the first tunnel header 60 
thereto. The first tunnel header 60 comprises a 
receiving address (RA) 62, a temporary transmit address 
(TA) 64 for a MAC address of the wireless bridge 105 and 
a type 66 comprising a constant "0x5628" indicating that 
the first data packet 50 is transmitted via Ethernet. 
Because the first wireless bridge does not know which 
wireless bridge the second computer is connected to, the 
RA field stores broadcast addresses for wireless bridges 
115 and 125. The wireless bridge 105 subsequently 
broadcasts the first wireless data packet including both 
the first tunnel header 60 and the first data packet 50 
to the wireless bridges 115 and 125. 

The wireless bridge 125 receives the first wireless 
data packet, removes the first tunnel header 60 therefrom 
and stores association information indicating that the 
computer 100 transmits and receives data via the wireless 
bridge 105. The wireless bridge 125 ignores the first 
data packet because the DA therein does not correspond to 
any computer in its network. The association information 
is utilized for subsequent data transmission to the 
25 computer 100. 

The wireless bridge 115 receives the first wireless 
data packet, removes the first tunnel header 60 therefrom 
and stores association information indicating that the 
computer 110 transmits and receives data via the wireless 
bridge 105. The wireless bridge 115 broadcasts the first 



15 



20 



30 



10 



LOCATION: 



RX TIflE 04/12 *04 00=03 



APR -12-2004 HON 12:01 



FAX NO, 



P. 25 



Client's ref . : A91260 

Our ref: 0535-9440-USf /Jonah/Steve 

data packet 50 to the computers 110 and 111. The 
computer 111 ignores the first data packet 50 because the 
DA therein does not correspond to itself. Alternatively, 
the computer 110 receives the first data packet 50 and 
5 replies to the wireless bridge 115 with the second data 

packet 80. The second data packet 80 includes a 
destination address (DA) 82 for a MAC address of the 
computer 100, a source address (SA) 84 for a MAC address 
of the computer 110, a communication type 8 6 and reply 
10 data 88. 

The second embodiment illustrates a scenario wherein 
the computer 100 transmits data to the computer 120 via 
both wireless LAN and wired Ethernet using an end-to-end 
transmission mechanism. 

15 The computer 100 transmits the first data packet 50 

to the wireless bridge 105. The first data packet 50 
includes a destination address ( DA) 52 for a MAC address 
of the computer 120, a source address (SA) 54 for a MAC 
address of the computer 100, a communication type 56 and 

20 data 58. 

The wireless bridge 105 receives the first data 
packet 50 and attaches the first tunnel header 60 
thereto. The first tunnel header 60 comprises a 
receiving address (RA) 62 for a basic service setup ID 
(BSSID), a temporary transmission address (TA) 64 for a 
MAC address of the wireless bridge 105 and a type 66 
comprising a constant "0x5628" indicating that the first 
data packet 50 is transmitted via Ethernet. The BSSID 
identifying the wireless bridge 125 is predetermined. 
The wireless bridge 105 subsequently transmits the first 
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wireless data packet including both the first tunnel 
header 60 and the first data packet 50 to the wireless 
bridge 125 according to the BSSID in the RA 62. 

The wireless bridge 125 receives the first wireless 
5 data packet, removes the first tunnel header 60 therefrom 

and stores association information indicating that the 
computer 110 transmits and receives data via the wireless 
bridge 105. The wireless bridge 125 transmits the first 
data packet 50 to the computer 120 according to the 

10 content of the DA 52. 

The computer 120 receives the first data packet 50 
and replies to the wireless bridge 125 with the second 
data packet 80. The second data packet 80 includes a DA 
82 for the MAC address of the computer 100, a SA 84 for a 

15 MAC address of the computer 120, a communication type 8 6 

and reply data 88. 

The wireless bridge 125 receives the second data 
packet 80, attaches a second tunnel header 70 thereto. 
The second tunnel header 70 comprises a RA 72 for the MAC 
address of the wireless bridge 105, a TA 74 for the MAC 
address of the wireless bridge 125 and a packet type 76 
comprising a constant "0x5628" indicating that the second 
data packet 80 is transmitted via Ethernet. The wireless 
bridge 125 subsequently transmits a second wireless data 
packet including both the second tunnel header 70 and the 
second data packet 80 to the wireless bridge 105 
according to the content of the RA 72. 

The wireless bridge 105 receives the second wireless 
data packet, removes the second tunnel header 70 
therefrom to acquire the second data packet 80, and 



20 



25 



12 



LOCATION: 



RX TIME 04/12 *04 00:03 



APR-12-2004 HON 12:02 



FAX NO. 



P. 27 



10 



30 



Client' s ref . : A912SO 
Our ref: 0535-9440-USf /Jonah/Steve 

transmits the second data packet 80 to computer 100 
according to the content of DA 82. 

The wireless bridges 105, 115 and 125 may be 
extended bridges, and computers 100, 101, 110, 111 and 
120 may be personal computers, personal digital 
assistants (PDAs) or the like. 

Fig. 7 is a diagram of the system architecture for 
communication connection via heterogeneous networks 
according to a third embodiment of the invention. The 
system includes repeaters 302, 304 and 308, and computers 
300 and 310. The computers 302 and 310 respectively 
connect to the repeaters 302 and 308 via Ethernet. The 
repeater 304 acts as an intermediary for wireless data 
transmission between repeaters 302 and 308. 
15 The th± rd embodiment illustrates a scenario wherein 

the computer 300 transmits data to the computer 310 via 
both wireless LAN and wired Ethernet using multiple 
repeaters . 

The computer 300 transmits a first data packet 50 to 
the repeater 302. The first data packet 50 includes a DA 
52 for a MAC address of the computer 310, a SA 54 for a 
MAC address of the computer 300, a communication type 56 
and data 58. 

The repeater 302 receives the first data packet 50 
and attaches the first tunnel header 60 thereto. The 
first tunnel header 60 comprises a RA 62 for a MAC 
address of the repeater 304, a TA 64 for a MAC address of 
the repeater 302 and a type 66 comprising a constant 
"0x5628" indicating that the first data packet 50 is 
transmitted via Ethernet. The repeater 302 subsequently 
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transmits a first wireless data packet including both the 
first tunnel header 60 and the first data packet 50 to 
the repeater 304 according to the content of the RA 62. 

The repeater 304 receives the first wireless data 
packet, removes the first tunnel header 60 therefrom, and 
attaches a second tunnel header 70 thereto. The second 
tunnel header 70 comprises a RA 72 for a MAC address of 
the repeater 308, a TA 74 for a MAC address of the 
repeater 304 and a type 66 comprising a constant "0x5628" 
indicating that the first data packet 50 is transmitted 
through Ethernet. The repeater 304 subsequently 

transmits the first updated wireless data packet 
including both the second tunnel header 70 and the first 
data packet 50 to the repeater 308 according to the 
15 content of the RA 72. 

The repeater 308 receives the first updated wireless 
data packet, removes the second tunnel header 70 
therefrom to acquire the first data packet 50, and 
transmits the first data packet 50 to the computer 310 
according to the content of the DA 52. 

The system and method of association mining of the 
present invention considers the exhibition period of each 
individual transaction and provides an intelligent 
support calculation basis for each item, reducing process 
25 time and improving result usability. 

Although the present invention has been described in 
its preferred embodiments, it is not intended to limit 
the invention to the precise embodiments disclosed 
herein. Those who are skilled in this technology can 
still make various alterations and modifications without 
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departing from the scope and spirit of this invention. 
Therefore, the scope of the present invention shall be 
defined and protected by the following claims and their 
equivalents . 
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